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Mycology Unit of the ANSES Plant Health 
laboratory

LSV Mycology Unit (14 people)

French NRL 

EURL Fungi (Mandate)

The ANSES Plant Health 
Laboratory (LSV) is structured in 6 
local units, specialized by field in 

plant pathology (90 people)



Our EURL mandate:

Activities framework: Over 40 quarantine fungal and oomycetes 
pathogens listed in the Commission Implementing Regulation (EU) 
2019/2072).

To ensure availability of detection 
methods and high performance of 

the EU-NRLs

To provide scientific & 
technical 

assistance to EU-NRLs

To provide scientific and 
technical assistance to EC & 

other organisations

To define a list of reagents and
maintain a 

reference collection

EURL Mandate (Aug 2019)



Goal: To provide reliable detection methods so the EU-NRLs 
adopt them for official analysis.

To ensure availability of detection methods



List of Regulated Quarantine Pests: Fungi and oomycetes

> 40 taxa of 
fungi and 
oomycetes are 
listed as 
regulated 
quarantine 
organisms (QO) 

There are three Elsinoe species regulated in the EU



An overview of Elsinoe spp.

Fan et al. 2017ITS, LSU, RPB2, TEF1

High number of species and hosts associations

 



Considerations on EU-regulated Elsinoe species

• They impact the plant vigor; yield and the aspect of the fruit (scab symptoms)

• Only three species were known to occur on Citrus = E. australis, E. citricola and E. 

fawcettii

• Difficult to isolate and variable macromorphological characteristics (e.g., E. 

fawcettii, E. australis)

• Identification had/has been traditionally done using one or two genes/loci (ITS, 

TEF1) (enough?). 

✓ Underestimation of their distribution, diversity, co-occurrence, etc.

• Multiple pathotypes have been reported in the past (different species?)



EPPO. Last updated: 2026-02-13

Distribution of Elsinoe fawcettii



Distribution of Elsinoe citricola

EPPO. Last updated: 2024-12-05



Distribution of Elsinoe australis

EPPO. Last updated: 2025-03-17



ITS, LSU, 
RPB2, TEF1

The best model of evolution was selected for each partition according to 
ModelTest. Reconstruction was made using RAxML, 1000 pseudoreplicates. 
Length: 2239 bp.  

Satsuma mandarin, South Korea (ITS, TEF1)

Sweet orange, Brazil (TEF1)

Citrus aurantiifolia, Brazil (ITS, LSU, RPB2, TEF1)

Satsuma mandarin, South Korea (ITS, TEF1)

Citrus aurantium, Argentina (ITS, LSU, RPB2, TEF1)

Citrus aurantium, Brazil (ITS, LSU, RPB2, TEF1)

Sequences from Fan et al. 2017 and 
from the NCBI



ITS, LSU, RPB2, 
TEF1

Isolated from Simmondsia chinensis
(Jojoba or deer nut)



ITS, LSU, 
RPB2, TEF1

The best model of evolution was selected for each partition according to 
ModelTest. Reconstruction was made using RAxML, 1000 pseudoreplicates. 
Length: 2239 bp.  



ITS, LSU, 
RPB2, TEF1

Kna-1, Kna-5 pathogenic on  natsudaidai fruit 
(Citrus natsudaidai) 

Pathotype clustering was made using RAPDs



ITS, LSU, 
RPB2, TEF1

ITS, TEF1



Presence of non-regulated Elsinoe species on symptomatic 
fruits

Image credits: Van de Vossenberg et al. 2025. Presence of non-regulated Elsinoë species on citrus 
fruits and their impact on regulatory plant health diagnostics. European Journal of Plant Pathology.

Metabarcoding study



Presence of non-regulated Elsinoe species on citrus fruits 

• Elsinoe species other than the EU-
regulated are present in citrus fruits 
(metabarcoding).

Life strategy: 

• Pathogenic? 

• Endophytic? 

• Saprophytic?

• The new findings have implications on 
the development of new detection 
methods.



• Elsinoe species other than the EU-
regulated are present in citrus fruits 
(metabarcoding).

Life strategy: 

• Pathogenic? 

• Endophytic? 

• Saprophytic?

• The new findings have implications on 
the development of new detection 
methods.

Presence of non-regulated Elsinoe species on citrus fruits 



This new scenario required a broader approach

• More genomic data included in the analysis for 

the selection of candidate genes and design of 

primers and probes (TaqMan chemistry).

• Higher number of strains of EU-regulated 

species (E. australis, E. citricola, E. fawcettii).

• Additional efforts to isolate Elsinoe species 

from scab-symptomatic (citrus) fruits.

• Extended assessment of the specificity by 

including more Elsinoe species.

Credits: Wikipedia



Multilateral and multidisciplinary research

Netherlands Institute for Vectors, 
Invasive plants and Plant health 

(NIVIP)

Forestry and Agricultural 
Biotechnology Institute

EU-QO

UF/IFAS PDC



gDNA from ~63 non-regulated Elsinoe species 
(exclusivity)

Multilateral and multidisciplinary research

EU-QO

Over 20 strains of Elsinoe isolated from 
several Citrus species (yet to be fully 
characterized)

>10 strains of Elsinoe species isolated 
from tropical/subtropical fruit trees

Genomes for >50 Elsinoe species

gDNA extracted from symptomatic 
fruits (consignments)

Elsinoe sp. Isolated from Citrus (new 
distribution and host associations)

Living strains of EU-regulated 
Elsinoe species (inclusivity studies)

Local surveys

Cooperation
More Biological Material

More reliable detection assays
Expertise

In field collection of Scab-symptomatic 
fruits (not only citrus)



Key Takeaways
• Multilocus Sequence Analysis (MLSA) is strongly suggested rather than single-locus or two-loci 

phylogeny for a correct placement of Elsinoe isolates. 

• These findings highlight the importance of accurate identification and understanding of the mycoflora 
associated to the pathosystem before detection methods are developed (primers and probes)

• Partnership with other EU-NRLs and international institutions has greatly contributed to our 
understanding of EU-regulated Elsinoe species (and other non-regulated species)

• Genomic data from Elsinoe species that are closely related to the EU-regulated Elsinoe species has been 
crucial for the development of highly specific detection assays

• The EURL has now real time PCR assays targeting E. australis and E. fawcettii. i.e.; no cross amplification 
with non-regulated Elsinoe species (34 species assessed so far).

• Ongoing: Selection of new candidate regions to design primers/probes targeting E. citricola (specificity). 



INVESTIGATE, EVALUATE, PROTECT

THANK YOU
EURL for Fungi and Oomycetes
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